Comparative effects of growth inhibitors on DNA replication, DNA repair, and protein synthesis in human epidermal keratinocytes.
Cultured human epidermal keratinocytes were used as a model system for testing compounds with potential therapeutic effect against hyperproliferative skin disorders. We have investigated whether each test compound caused direct damage to the DNA or inhibited DNA repair and/or seminconservative replication of DNA, as well as its effect on the overall rate of protein synthesis and on expression of specific keratin genes. The following compounds were studied: (a) inhibitors of DNA polymerase alpha [aphidicolin and its derivative aphidicolin glycine], (b) inhibitors of topoisomerases [novobiocin, nalidixic acid, teniposide, etoposide, and 4'-(9-acridylamine) methanesulfon-m-anisidide], (c) modifiers of chromatin structure [sodium butyrate, 3-aminobenzamide, and nicotinamide], (d) inhibitors of calmodulin activation and protein kinase C [chlorpromazine and trifluoperazine]; and (e) drugs used in clinical dermatology [anthralin, fluocinolone acetonide, ketoconazole, and hydroxyurea]. The compounds were tested at concentrations at which they were known from the literature to be effective in their respective actions. Among the groups of compounds studied, the topoisomerase inhibitors were particularly interesting since they caused no detectable damage to DNA but exhibited maximal inhibitory effect on replication combined with minimal inhibition of DNA repair. In addition most of the topoisomerase inhibitors, particularly novobiocin, changed the pattern of gene expression by inhibiting the synthesis of certain keratins and inducing a Mr 67,000 protein in the prekeratin fraction. These properties combined with minimal systemic side effects may encourage the clinical exploration of some topoisomerase inhibitors for antiproliferative therapy of skin disorders.